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0 Replaceable contact connector. 


© A connector system is described ' wherein the. 
most vulnerable parts of the front mating ends of a 
,pair of connectors can be easily replaced in the 
field. The first connector (12, Fig. 2) includes a shell 
(20), a main insulator (22) within the shell, and main 
contacts (24) lying in the main insulator and having 
socket front ends (30). A first insert module (32) has 
an insert insulator (36) and insert contacts (38) with 
pin type rear ends. The first module is inserted into 
the shell of the first connector to mate with the main 
contacts. If the front ends (40) of the insert contacts 
W are damaged, the connector can be repaired in the 
^ field by merely removing the first module and re- 
^ placing it with another module. The second connec- 
O tor (14) is similarly constructed, with the modules 
00 

(36, 36A) of the two connectors being identical so a 
iO single spare module can replace either one. The first 
Ifl module that lies in the first connector,- has contact 
*® front ends forming sockets (40, Fig. 3) which are 
O surrounded by a rigid insulator forming tapered pas- 
n . sages (120) that guide pins into the sockets. The 
qj second module which lies in the second connector 
" has contactrwitfi^ih^type^ 

rears of the pins being surrounded by a layer (110) 
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of elastomeric material that has a convex front end 
(114) to deform against the rigid front face (70) of 
the first module. 
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BACKGROUND OF THE INVENTION: 


In accordance with one embodiment of the 
present invention, a connector is provided with 
contact front ends protected by the connector shell, 
and with the contact front ends being field replace- 
able without disturbing the contact, rear ends. The 
connector includes a main insulator lying within the 
shell and main contacts lying within the main in- 
sulator and having front ends lying far behind the 
front end of the shell. A first insert module lies in 
the shell, with the rear ends of the insert contacts 
-mated with the front ends of the main contacts. 
The module insulator and module contacts prefer- 
ably extend no further than the front end of the 
connector shell to protect them. The insert module 
is field replaceable, as where it is held by a snap 
ring accessible from the front end of the connector. 

A connector system can include a second con- 
nector which is mateable with the first one, and 
which is of corresponding construction. The second 
connector has a second shell which surrounds a 
second insulator and second contacts. A second 
module fits into the second shell and is field re- 
placeable. The second module is substantially 
identical to the first module so they can replace 
one another. 

A connector module whose contact front ends 
are sockets, has a rigid insulator with tapered pas- 
sages for guiding pins into the sockets. The other 
connector front end has pins for reception in the 
sockets, and has an elastomeric layer with a con- 
vex front end lying at the rear ends of the pins for 
pressing against the rigid front end of the first 
connector. 

The novel features of the invention are set forth 
with particularity in the appended claims. The in- 
vention will be best understood from the following 
description when read in conjunction with the ac- 
companying drawings. 


BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an isometric view of a connector 
system of the present invention, with 
the first and second connectors shown 
fully mated. 

Fig. 2 is a sectional side view of the connec- 
tor system of Fig. 1 , with the first and 
second connectors unmated. 
Fig. 3 is an exploded sectional side view of 
the connector system of Fig. 1, show- 
ing the insert module of each connec- 
tor separate from the rest of the cor- 
responding connector. 
Fig. 4 is a view taken on the line 4 - 4 of Fig. 
2. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

20 

Fig. 1 illustrates a connector system 10 which 
includes first and second connectors 12, 14 which 
are mated and held together by a coupling nut 16 
of the first connector. The connectors are mated by 

25 moving them in corresponding forward directions 
F1, F2 towards each other, and are unmated by 
moving them in corresponding rearward directions 
R1 , R2 away from each other. 

Fig. 2 shows the connectors 12, 14 separated 

30 from each other. The first connector 12 includes a 
first conductive metal shell 20, a first main insulator 
22 lying within the shell, and a plurality of first main 
contacts 24 lying in passages 26 of the main 
insulator. Each main contact has a front end 30 of 

35 a first or female gender, the front end forming a 
socket. A first insert module 32 lies within the first 
shell 20, and is held in place thereon by a retainer 
in the form of a retainer ring 34. The first insert 
module includes a first insert insulator 36 and a 

40 plurality of first insert contacts 38 lying in the insert 
insulator. Each of the insert contacts 38 mates with 
the corresponding main contacts, and the insert 
contacts have front ends in the form of sockets 40. 
The connectors are designed for use in hostile 

45 environments, where they may be subjected to 
shocks and corrosive and abrasive material from 
the environment. The most sensitive parts of the 
connector are the contact front ends. The socket 
front ends 40 have relatively delicate spring arms 

so that can be easily bent and that form numerous 
nooks and crannies that may fill with material from 
the environment.' The surfaces of the socket front 
ends 40 must be kept clean in order to assure 
good electrical contact with mating contacts. Dam- 

55 age is especially likely when the front end of the 
first connector is not connected to the mating sec- 
ond connector. Previo usly, if t he first c onnec tor 
became damaged, it would be necessary to re- 


Connectors that are used in a remote harsh 
environment where they may be subjected to 
shock and a corrosive and abrasive environment, 5 
may have their contact mating front ends damaged. 
Each connector typically has many contacts that . 
are each securely fastened to the connector insula- 
tor, as where the rear ends of the contacts* are 
connected to the wires of a cable that extends 10 
rearwardly of the connector. It would be desirable if 
the mating front ends of the contacts could be 
replaced in the field without disturbing the rear 
ends of the contacts. 

SUMMARY OF THE INVENTION 
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place the entire assembly of cable 50 and first 
connector 12, together with another connector (not 
shown) at the opposite end of the cable. This was 
necessary largely because each of the cable wires 
52 had to be separately threaded through insulation 
and terminated as by crimping or soldering to 
individual contacts. The soldering and crimping op- 
erations are difficult to perform accurately in the 
field, and the entire operation involving many con- 
tacts was time consuming and prone to poor work- 
manship when conducted in the field. 

As shown in Fig. 3, the insert 32 can be readily 
removed and another one reinstalled in the shell 20 
of the first connector 12, and becomes part of the 
first connector when so installed. The first insert 
contacts 38 have middle portions 60 anchored in 
the first insert insulation 36, have pin-type rear 
ends 62, and have the socket type front ends 40. 
The pin type rear ends 62 mate with the socket 
type front ends 30 of the main contacts 24. The 
main contacts have middle parts 64 anchored in 
the main insulator 22, and have rear ends 66 
connected to conductors of the wires 52 by crimp- 
ing and/or soldering. The first insert module 32 is 
inserted into the shell by first removing the retainer 
34. which can be accomplished by a simple tool. 
The first module is installed in the front end of the 
shell by merely pressing the first module rearwar- 
dly into the shell, to mate the insert and main 
contacts. The module is pressed rearwardly far 
enough that the periphery of the module front face 
70 lies behind an internal groove 72 in the shell, so 
the retainer 34 can be installed in the groove. The 
retainer 34 is of a common snap ring type which is 
often of "C" shape. Its outer portion 74 holds the 
retainer in the groove, while its inner portion 76 
retains the first module. Substantially the entire : 
insulator 36 of the first module, and preferably also 
its contacts, lie no further forward than the front tip 
80 of the shell, to protect them. 

The second connector 14 includes a second 
shell 90, a second main insulator 92 within the 
shell, and second main contacts 94 lying within 
passages 96 of the insulator. The particular second 
connector 14 is of the header type, with the con- 
tacts at its front and rear ends both being pin 
types; the pins at the front plug into another con- 
nector while the pins at the rear terminate to a 
flexible circuit. The second connector 14 include a 
second insert module 100 which is of the same 
construction as the first insert module 32. That is, 
the second insert module 100 has a second insert 
insulator 36A and a group of second insert contacts 
38A. However, the second insulator contacts have 
front ends 62A which are of the pin type and 
correspond to the pin type rear ends 62 of the first 
insert contacts. Similarly, the second insert con- 
iacis-have-sockei-iype^rear ends "40A which" cor- 


respond to the socket type front ends 40 of the first 
insert module. The second insert module 100 is 
inserted into the second shell 90, and has a shoul- 
der 102A which abuts a later-installed retainer ring 

5 104 to hold the second module in place. The 
second main contacts 94 have pin-type front ends 
106 that mate with the rear ends 40A of the second 
insert contacts. When the first and second connec- 
tors mate, the pin-type front ends 62A of the sec- 

io ond insert contact are received in the socket type 
front ends 40 of the first insert contacts. 

Applicant prefers to form the second insert 
insulator 36A primarily of rigid material, but with a 
■layer 1*10 of elastomeric* material at the front end 

75 112 of the rigid material 113 and at the rear 115 of 
the pin-type contact ends 62A. The elastomeric 
layer 110 preferably has a convex front face 114A 
with the middle 116 lying most forwardly. As a 
result of this, when the first and second connectors 

20 mate, the convex front face 114 progressively lays 
against the front face 70 of the first connector 
module to squeeze out moisture that may have 
accumulated at the faces. Applicant prefers to form 
the front face . 70 of the first module of rigid ma- 

25 terial so it can retain tapered pin-guiding front 
passage portions 120. Such tapered passage por- 
tions accurately guide the mating pins at 62A into 
the sockets, and form barriers at 1 22 that prevent 
receipt of an oversize pin that could damage a 

30 contact. Applicant notes that prior art U.S. Patent 
2,703,870 shows mating connectors wherein each 
have an elastomeric front end portion with a convex 
face. However, an elastomeric layer at the front of 
the socket contacts, cannot have an accurately 

35 tapered front guide portion 120 or a useful barrier 
122 to prevent entrance of oversize contacts. The 
pin type front ends 62A of the second insert con- 
tacts are of relatively short length and are ac- 
curately guided, while the elastomeric layer serves 

40 to squeeze out moisture in a predictable manner. 
This construction of an elastomeric layer at the rear 
of pins, pressing against a rigid insulator with ta- 
pered passages leading to sockets, is useful in a 
wide variety of contact assemblies. 

45 The same elastomer-to-rigid contact occurs 
when the first module 32 is inserted into the first 
shell 20 and its rear end 114 presses against the 
rigid front face 124 of the main insulator. The front 
faces 70, 124 of the first module and of the first 

so main insulator, are both rigid and even, and prefer- 
ably flat. A rigid material is one with a Young's 
Modulus of elasticity of at least 35,000 psi, while an 
elastomeric material is one which has a Young's 
Modulus of elasticity of less than 10,000 psi. 

55 Each module carries a pair of peripheral 

elastomeric seals 130, 130A. Each connector shell 
has a sealed surface 132, 134 lying immediately 
behind" the *corr sponding retainer ring 347 104r 
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• Each pair of peripheral seals forms a moisture 
resistant seal against a corresponding shell sealed 
surface to further exclude corrosive and abrasiv 
material. 

The two insert modules 32, 100 are substan- 
tially identical, in that one can be substituted for 
the other. This results in the need to manufacture 
and store in the field, only one type of insert 
module. Each insert module is fully protected in 
the shell of the corresponding connector, by having 
its insulator and preferably also its contacts lying 
substantially completely (over 90 percent of their 
length and preferably 100 percent) within the cor- 
responding shell, in the same manner as prior 
contacts without replaceable modules. 

As mentioned above, each module can be in- 
serted and removed in the field, because the only 
required tool is a snap ring installation tool. Such 
snap ring installation tool is similar to an ordinary 
pliers except that it has pins at its ends for. engage- 
ment with holes of the snap ring. Operations that 
g nerally cannot be performed in the field are 
multiple soldering or crimping operations, which 
involve melting or permanent deformation of metal. 
Operations that merely place or resiliently deform 
parts using simple tools, generally can be per- 
formed in the field. 

Thus, the invention provides a connector 
whose contact front ends can be readily replaced 
in the field and whose insulator and contact front 
ends are protected. This is accomplished by con- 
structing the connector with a main insulator and 
main contacts whose front ends are recessed from 
the front end of the shell, and by providing an 
insert module that can fit into the shell front end 
with the insert contacts mating with the main con- 
tacts. A connector system can include two connec- 
tors each having an insert module at its front end, 
and with the insert modules of the two connectors 
being substantially identical so they can replace 
one, another. Each module insulator comprises pri- 
marily rigid engineering plastic, but has a layer of 
elastomeric material at the rear of the pin-type 
contact ends. A convex face of the elastomeric 
material presses against the even rigid face of the 
mating module or connector part whose contact 
front ends are sockets. 

Although particular embodiments of the inven- 
tion have been described and illustrated herein, it 
is recognized that modifications and variations may 
readily occur to those skilled in the art, and con- 
sequently, it is intended that the claims be inter- 
preted to cover such modifications and equivalents. 

Claims 

1, A connector (12, 14) which includes a shell 
(207 90)ra main insulator (22r92pying ["within 


said shell (20, 90) with said main insulator (22, 
92) having a plurality of main passages (26, 
96), and a plurality of main contacts (24, 94) 
each having a middle portion lying in one of 
5 passages (26, 96) and having a front mateable 

end (30, 106) of a first gender characterized 
by: 

a first insert module (32, 100) which includes a 
first insert insulator (36, 36A) having insert 

70 passages, and a plurality of first insert contacts 

(38, 38A) each having a middle portion (60) 
lying in one of said insert passages, each first 
insert contact (38, 38A) having a rear end (62, 
40A) of an opposite gender which mates with a 

75 corresponding one of said main contact front 

ends (30, 106), and each first insert contact 
(38, 38A) having a mateable front end (40, 
62A); 

said first insert module (32, 100) lying substan- 
20 tially completely within said shell (20, 90), and 

said first insert module (32, 1 00) being remov- 
able and replaceable therein. 

2. The connector as claimed in claim 1 wherein: 
25 said shell (20) has a front end with an internal 

groove (72), and including a releasable retainer 
ring (34) having an outer portion (74) lying in 
said groove (72) and an inner portion (76) 
abutting the forward end of said first insert 
30 insulator (32), to removably retain substantially 

the entire length of said first insert insulator 
(32) within said shell (20). 

3. The connector as claimed in at least one of 
35 claim 1 or 2 including: 

a second connector (14) which includes a sec- 
ond shell (90), a second main insulator (92) 
lying within said second shell (92) with said 
second main insulator (92) having a plurality of 

40 second device passages (96) and a plurality of 
second main contacts (94) each having a mid- 
dle portion lying in one of said second main 
passages (96) and a second contact front end 
(106) of a second gender; 

45 a second insert module (100) which includes a 

second insert insulator (36A) having passages, 
and a plurality of second insert contacts (38A) 
each having a middle portion lying in one of 
said passages of said second insert insulator 

so (36A), each second insert contact (38A) having 

a rear end (40A) of said first gender which 
mates with a corresponding one of said sec- 
ond main contact front ends (106), and each 
second insert contact (38A) having a front end 

55 (62A) which is mateable to the front end (40) of 

a corresponding one of said first insert con- 
tacts (38); 

^d'secorid Insert module (TOO) lying substaft- 
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tially completely within said second shell (90) 
and said second insert module (100) being 
field replaceable from said shell (90). 

The connector device as in claim 3 wherein: 5 
said first and second insert modules (32, 100) 
are substantially identical in that either one can 
be substituted for the other. 

The connector as claimed in at least one of 10 
claims 1 to 4 wherein: 

said mateable front ends of said first insert 
contacts (38) are sockets, and said first insert 
insulator (32) has a front end which forms a 
plurality of tapered pin-guiding front passage 75 
portions (120) of said first insert insulator pas- 
sages, to guide pins into said sockets; 
said mateable front ends of said second insert 
contacts (38A) are pins, and said, second insert 
insulator (100) includes a portion of hard in- 20 
sulative material (113) which has a front end 
(112) and also includes a layer of elastomeric 
material (110) lying against said front end 

(112) . with said pins projecting through and 
forward of said layer of elastomeric material 25 

(113) ; 

said layer of elastomeric material (113) is con- 
vex with a middle projecting furthest forward to 
press progressively against said first insert in- 
sulator front end (70) when said insert modules 30 
mate, and said front end (70) of said first insert 
insulator (32) is rigid to maintain the shape and 
position of said tapered front passage portions 
(120). 

35 

A connector system which includes first and 
second connectors (12, 14) respectively having 
first and second shells (20, 90) with front por- 
tions, first and second main insulators (22, 92) 
lying in corresponding ones of said shells (20, 40 
90), and first and second pluralities of main 
contacts (24) lying in corresponding ones of 
said main insulators (22,92), wherein said first 
main contacts (24) have socket-type front ends 
(30) and said second main contacts have pin 45 
type front ends (106), characterized by: 
said connector systems includes first and sec- 
ond insert modules (32, 100) lying respectively 
in said first and second shell (20, 90) front 
portions and being * so 

removable therefrom, each module having an 
insert insulator (36, 36A) and a plurality of 
insert contacts (38, 38A); 
said first insert contacts (38) have pin-type rear 
ends (62) mated to said socket-type front ends 55 
(30) of said first main contacts (24), and said 
first insert contacts (38) have socket-type front 
ends (40); 


said second insert contacts (38A) have socket- 
type rear ends (40A) mated to said pin-type 
front ends (106) of said second main contacts 
(94) and said second insert contacts have pin- 
type front ends(62A); 

said first and second insert modules (32, 100) 
are substantially identical, and the rear end of 
each is mateable with the front end of the 
other. 

7. The connector system as claimed in claim 6 
wherein: 

the front of each of said main and insert insula- 
tors whose contacts * have pin-type front ends 
(62, 62A), includes an elastomeric layer (110) 
with a convex front face (114), and the front of 
each of said main and insert insulators whose 
contacts have socket-type front ends (40, 
40A), have rigid front ends (70, 124) with ta- 
pered front passage portions (120) extending 
forward of the corresponding socket-type con- 
tacts (24, 38). 

8. A connection system which includes first and 
second mateable connector assemblies, said 
first connector assembly having a first insulator 
and a group of first contacts mounted therein 
with said first contacts having pin-type front 
ends, and said second connector assembly 
having a second insulator and a group of sec- 
ond contacts mounted therein with said second 
contacts having socket-type front ends that 
receive and thereby mate with said pin-type 
front ends, wherein said first insulator includes 
a main insulator portion of rigid material and a 
layer of elastomeric material on the front end 
thereof and with said pin-type front ends of 
said first contacts projecting through and for- 
ward of said layer of elastomeric material, 
characterized by: 

said second insulator has a plurality of pas- 
sages that hold said first contacts, said insula- 
tor having a front portion forming passage front 
portions which are tapered to guide said pin- 
type front ends into said sockets, with said 
second insulator front portion being formed of 
rigid material and having a rigid front face. 

9. The connection system as claimed in claim 8 
wherein: 

said layer of elastomeric material has a convex 
front face, and said second insulator front face 
is flat. 
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(54) Replaceable contact connector 

(57) A connector system is described wherein the 
most vulnerable parts of the front mating ends of a pair 
of connectors can be easily replaced in the field. The 
first connector (12, Fig. 2) includes a shell (20), a main 
insulator (22) within the shell, and main contacts (24) 
lying in the main insulator and having socket front ends 
(30). A first insert module (32) has an insert insulator 
(36) and insert contacts (38) with pin type rear ends. 
The first module is inserted into the shell of the first con- 
nector to mate with the main contacts. If the front ends 
(40) of the insert contacts are damaged, the connector 
can be repaired in the field by merely removing the first 
module.and replacing it with another module. The sec- 


ond connector (14) is similarly constructed, with the 
modules (36, 36A) of the two connectors being identical 
so a single spare module can replace either one. The 
first module that lies in the first connector/has contact 
front ends forming sockets (40, Fig. 3) which are sur- 
rounded by a rigid insulator forming tapered passages 
(120) that guide pins into the sockets. The second mod- 
ule which lies in the second connector has contacts with 
pin-type front ends (62A) t with the rears of the pins 
being surrounded by a layer (1 10) of elastomeric mate- 
rial that has a convex front end (1 1 4) to deform against 
the rigid front face (70) of the first module. 
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